Study of tachyphylaxis to the vasoconstrictor effect of arachidonic acid in the isolated perfused kidney of the rat.
The isolated perfused kidney of the rat was used to address the development of tachyphylaxis to the vasoconstrictor effects of arachidonic acid. Repeated administration of arachidonic acid (3 micrograms at 10-min intervals) to the isolated kidney of the rat, perfused in situ with Krebs-Henseleit solution, led to the development of tachyphylaxis to the renal vasoconstrictor effects of arachidonic acid, using perfusion pressure changes as an index. Vasoconstrictor responses to either angiotensin or the endoperoxide analog, U46619, were unaffected by repeated administration of arachidonic acid. Associated with progressively reduced renal vasoconstrictor responses to arachidonic acid were parallel decrements in the renal venous release of prostanoids, measured by radioimmunoassay. In contrast, the release of prostanoids from the kidney stimulated by angiotensin II was increased after repeated administrations of arachidonic acid. These data suggest that the sequential reduction in renal vasoconstrictor responses to arachidonic acid is due to diminished conversion to prostaglandins, possibly due to inactivation of cyclooxygenase, decreased entry of arachidonic acid into the cell or its increased esterification into phospholipids.